From: Michael Overbay

To: stephanie.timmermeyer@chk.com; john.satterfield@chk.com; Chris Hill

Cc: Jeanne Briskin; Ramona Trovato; David Jewett; Doug Beak; Randall Ross; Steven Acree; Susan Mravik
Subject: Follow-up to last Friday's meeting in Oklahoma City

Date: 03/27/2012 01:37 PM

Attachments: U.S. FOIA Exempt (b) (4)

Hello Stephanie, John and Chris,

Thanks for hosting our meeting last Friday. Although we did not yet reach a
resolution on our monitoring network issues, we did have a really positive exchange
of information on the technical issues. It was very helpful to have our technical
experts present for the discussions, including bringing in the driller and Kent Wilkins
from the Oklahoma Water Resources Board. Having Ramona and Jeanne fly in from
D.C. also helped us to stay focused and understand how we have to resolve these
issues before we go forward.

As of Friday, here is where | think we left off, some of the points we agreed to and
action items.

1. We confirmed that our QAPP is going to be done in a phased manner,
and that while we will give every consideration to Chesapeake's comments,
the final jJudgements on our QAPP must be our decision.
2. We agreed that both sides will determine if Chesapeake's desire to
perform the initial characterization of the ground water flow characteristics at
the proposed site should be pursued. The goal is for Chesapeake to try and
accomplish this in approximately three weeks utilizing monitoring wells instead
of the GeoProbe installed piezometers EPA had proposed. They would also
perform the geophysical logging, possibly even using the USGS. They will
allow us to coordinate on the design to ensure the data would be usable for
the study's needs to design the monitoring well network, which EPA will still
design and construct. This would advance the schedule and the use of wells
would likely provide more definitive data.
3. Chesapeake will provide EPA written comments on the Technical
Memorandum on the potential monitoring well designs, grobably as soon as
Monday, March 26,2012. (Note: | was out yesterday Y->- FOA Exempt (b) (6)

so | may have missed seeing this, if it has
already been submitted).
4. EPA is providing Chesapeake an addendum to the Technical
Memorandum that will describe a compromise approach to installing
horizontal monitoring wells which was proposed in today's discussions. This
approach will install these wells between the drilling and fracing stages,
addressing concerns about uncertainty of location relative to the production
well, and potential impacts from cementing of surface casings. The
memorandum includes the proposal for Chesapeake to install 3 shallow wells
and one deeper well, which would be logged. Here is the memo:

Revized Design Memo. pdf

Note that this memo suggests EPA may contract with USGS to perform the
logging, but as I recall, Chesapeake had offered to do the logging along with
the installation of these first wells, and may use USGS.
5. Actual monitoring well designs and locations are dependant on
information gathered during the site characterization of the ground water
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Global Environmental Specialists

BUFFALO CORPORATE CENTER
368 Pleasant View Drive, Lancaster, New York 14086
Tel: (716) 684-8060, Fax: (716) 684-0844

March 26, 2012

Dr. Douglas G. Beak

Geochemistry/ Environmental Chemistry
USEPA-ORD-NRMRL-GWERD-SRB
919 Kerr Research Dr.

Ada, OK 74820

Re: Technical Memorandum — Revised groundwater monitoring well network
approach in support of EPA’s hydraulic fracturing study.

INTRODUCTION

Ecology and Environment, Inc. (E & E) has prepared this technical memorandum at the
request of EPA’s Office of Research and Development to describe arevised approach to
installing a groundwater monitoring network at a potential site in western Oklahoma
This memo summarizes the approach as discussed between the EPA and Chesapeake
Energy (CHK) at ameeting held on March 23, 2012. Initial design el ements were
presented in a technical memorandum by E & E to EPA and dated February 24, 2012.
Conceptual well design specifications are presented in that document.

This technical memorandum assumes that the proposed siteislocated in Alfalfa County,
Oklahoma and the well pad has been moved approximately one mile north of the location
presented in the February 24, 2012 memo. Based on information provided by CHK the
sitelieswest of the Medicine Lodge River and Underground Sources of Drinking Water
are believed to extend to a maximum depth of 150 feet below ground surface. Figure 1
presents a conceptual site layout including the location of the proposed drilling pad,
production well, well lateral, vertical monitoring well clusters, and location of proposed
horizontal monitoring wells. For discussion purposes, it is assumed that groundwater
monitoring well screen intervals will be located at approximately 25, 50 and 150 feet
below ground surface in each well cluster and that general groundwater flow isto the east
towards the Medicine Lodge River.

As discussed during the March 23, 2012 meeting, the groundwater monitoring network
for the site will beinstalled as follows:

o CHK will install three permanent monitoring wells at the site to confirm basic site
characteristics such as aquifer thickness, depth to water, groundwater flow
direction and gradient (locations to be determined, i.e., not shown on Figure 1).

e Based on the information obtained from these three shallow monitoring wells, a
deep borehole will be completed by CHK and geophysical 1ogging will be
completed either by a contractor to CHK or USGS (under contract to EPA) to
determine optimal placement of groundwater monitoring well clusters and well
cluster screens.
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Upon evaluation of the shallow well data and deep well log analyses, EPA will
then prepare the first phase of the QAPP and install the remaining vertical
monitoring wells. One cluster will be installed upgradient of the proposed well
pad location, and two well clusters will be installed on the downgradient side of
the proposed well pad approximately 80 to 90 feet downgradient from the planned
production well. In addition, one deep well will be installed downgradient (within
100 feet) of the lateral approximately midway between the production well and
the end of the lateral (see Figure 1). Baseline groundwater samples and
monitoring for static groundwater level fluctuationswill be performed at all of the
monitoring wellsin the network. Up to two rounds of baseline samples will be
collected if possible before the next phase of work begins (pad construction or
production well drilling).

CHK will then complete the well pad construction and drill the production well.
Based on the results of thisinitial round of groundwater monitoring (particularly
groundwater fluctuations and velocity), a decision will be made for the need to
install horizontal monitoring wells beneath the pad to monitor groundwater
quality conditions near the production well in order to identify any potential
changes in groundwater quality within the time constraints of the study.

If required and accepted by CHK, horizontal monitoring wellswill be installed
(following completion of the production well, but prior to hydraulic fracturing).
Horizontal wells will beinstalled to depths of approximately 25, 50 and 150 feet
below ground surface. The distance from the production well to the horizontal
well screens will be based on groundwater flow data collected during the initial
monitoring period. Horizontal wellswill be installed downgradient of the
production well perpendicular to groundwater flow (if possible) (see Figure 1).
Groundwater sampling will then be conducted from all monitoring wells (vertical
and horizontal) on an interval to be determined by EPA.

The primary differences between the conceptual design outlined in E & E’s February 24"
technical memorandum is that the revised plan, discussed during the March 23' meeting,
allowsfor initia site monitoring and installation of the production well prior to
potentialy installing horizontal wells for monitoring beneath the drilling pad.
Additionally, CHK will install three shallow conventional monitoring wells and the deep
vertical exploratory boring/well as opposed to a contractor to EPA, in lieu of EPA
installing piezometers to obtain groundwater flow direction information.
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flow.

6. Chesapeake will contact the landowner about granting site access for

conducting the study ASAP.

7. The group will reconvene by teleconference on today at 3:00 pm CDT.
Please let me know if | need to revise this, or add items | may have overlooked.
Have a good weekend.

Michael Overbay, P.G.

Regional Ground Water Center Coordinator

U.S. Environmental Protection Agency - Region 6

(214)665-6482

(214)665-2191 (FAX)

Visit the Ground Water Center on the web at:
www.epa.gov/earthlr6/6wq/swp/groundwater/gw.htm





